Photonic liquid crystal bers with polymers constitute a new solution based on liquid crystals and microstructured polymer optical bers opening up new areas in innovative sensing and photonic devices applications. Compared with their silica-based microstructured bers, it is easier to fabricate exotic microstructured polymer optical bers by extrusion or drilling at low temperature; their nonlinearity is potentially stronger, the range of available polymers that may be drawn is more diverse and the biocompatibility of polymers is often better. Liquid crystals due to their attractive properties i.e., the high birefringence, high electro-optic and thermo-optic eects are a very good candidate for microstructured polymer optical ber inltration to obtain tunable all-in-ber innovative photonic devices. The paper will discuss basic properties and possible applications of the polymer photonic liquid crystal bers that will arise from their high optical tunability with external and internal factors. Current research eort is directed towards two main solutions: photonic crystal bers and microstructured polymer optical ber--based structures, both inltrated with liquid crystals of tailored optical properties.
Introduction
Photonic liquid crystal bers (PLCFs) in recent years have attracted growing interest over the world due to its properties. PLCF merge structure of photonic crystal bers with electrical, thermal and optical properties of liquid crystals (LCs). This combination allowed to obtain new applications [14] . Mostly to produce PLCFs there has been used silica glass, where preform is prepared by capillary stacking or casting using solgel techniques. Recently other materials to produce bers are being used i.e. polymers, which lead to creating polymer optical bers (POFs). In contrast to silica-glass optical ber, polymer ber has very large diameter, where cores size can be almost 96% of the cross-section. Such large core, that can be even 100 time larger than in silica ber, allows easy alignment as well as easier connecting to other bers. Despite all these benets POF has not been used worldwide in telecommunication network.
The main reason for this is very high modal dispersion that comes with large core. Construction of single mode POF, which could eliminate this problem, provided to be hard, because of small mode area limits. Also there exists problem with choosing proper polymer for fabrication. Mostly used are uorinated polymer, because of their absorption losses in material. However, even with this kind of polymers, the use of POF is limited to few hundred meters. The next step in ber development was creating microstructured polymer optical bers (mPOFs) [5] . Unlike the traditional POFs, mPOFs guiding mechanism rather than arises from variations in refractive index of material, has pattern of microscopic air channels * corresponding author; e-mail: siarkowska@if.pw.edu.pl that goes along the full length of the ber. As may be noted, this is similar mechanism that can be observed 
Materials
First microstructured polymer based ber was made of PMMA by Eijkelenborg et al. [6] . Since then POFs were produced from various types of polymers i.e. PC, Topas and biodegradable polymers. Those kind of polymers are called optical polymers. They are mostly used for their low cost, high impact resistance and ability to integrate optical and mechanical features [7] . Below we present three most frequently used materials. Comparison of their refractive indexes is shown in Fig. 1 . Fig. 1 . Refractive indexes of polymers: PMMA, PC, and Topas (data from [7] breaking. In result it can be processed in room temperature, which can be used for fabrication transparent parts,
that cannot be made of sheet metal.
Topas
Topas is the trade name of family of cyclic olen copolymers (COCs) from TOPAS Advanced Polymers.
COCs are made from ethylene and norbornene, which makes it an amorphous copolymer with a cyclic olen structure. They also have many advantages compared to previously described polymers. Topas has greater heat resistance than PC and it has very high moisture barrier which, with low water absorption, allows to avoid problem during drawing PMMA due to bubble formation.
Topas has high transparency in the visible and near ultra- (Fig. 2 ). However at this moment controlling orientation is not possible. We can assume that orientation is planar, because the ber was inltrated by ow. This conclusion is conrmed by the following experiments.
The length of the inltrated part in both bers was about 30 mm for FM-340 and about 3 mm for SM-340.
In experiment one section of bers were heated with Peltier module and results were collected by spectrometer
Ocean Optics USB4000 with an 0.2 nm optical resolution.
As light source halogen lamp (Ocean Optics Mikropack)
for FM-340 and supercontinuum for SM-340 was used (Fig. 3) . ( Fig. 5) we can observe slightly dierent results. The rst part up to 700 nm represents propagation in core and the second part behind 700 nm propagation in cladding.
Single peak is so called spike from pump. We can see that for single mode ber attenuation is higher than in multimode ber and here maximum shift is obtained for ≈ 36 The experimental setup is similar to one shown in Fig. 3 .
Only dierence is that instead of the Peltier modules and temperature controller it consists of capacitor plates, amplier and generator producing sinusoidal signal of frequency 500 Hz. Figure 6 shows electrical tuning of photonic band gaps.
We can observe that molecules reorientation occurs. We can assume that orientation is planar, because the ber was inltrated by ow. Other than that we can also 
